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(57) Abstract 

Novel compounds exhibiting an excellent 
acetylcholinesterase inhibiting effect, i.e., fluorides of 
4- substituted pipcridine derivatives as represented by general 
formula (I), pharmacologically acceptable salts of the same, 
and hydrates of both (exclusive of 
1 -benzyl-44(5,6-dimethoxy-2-nuoro-l-indanon>-2-yl]rnethy] 
piperidine, pharmacologically acceptable salts of the same, 
and hydrates of both). In formula (I), wherein R 1 is (II) or the 
like; and R 2 is (III) (wherein A is a benzene ring or a 
heterocycle), or the like. 
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(ADHD, Attention Deficit Hyperactivity Disease) <D^m • - Bfc#8d£U 
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>^5> (Galanthamine Hydrobromide) , ^t^r-Y^5> (Neostigmine) , 
7^y^^5> (Physostigmine) 
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)l>n—J\, ; X* ->a«i&£©ti ; Mffi7JR-^AT 

ia^jtbT«, 3->x^-^ era, ^N*c«g, 7>zh- 

fctftf'J t£x;i>7;m-;k #utrxji/x— 7=-;k *^;Mr;H3-x, xsmp 

-fejl,0-X. 7^K73fA> h^#>K -£^>, ~>X^^^, hHD + y 

U H>, 3^U^nt?l^>^>jn-;P^iJ^>'X^^> • ^oy^ijT-, 
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tenismm&istvr. i%mz&Qmmrzz.t.tfi'v%2> 0 ?t!Lt>?>&mt\z 
mmmm, ^u^m fmm&m* v>mnm. t-^-jhs, ^mta? 

&3IK:fcC, pHHS*!l. StlMttfBU ffifttt**!!, tt6tt. 

«, s#^-ig©asi, ^©^w^a^JdiSDTjgjrs^cit^-e* 

So 

^©Ttt^vi. &Ttz7F;^mmm(Dfrtez?*mwMB\zftfr2>& 
ftffij£<Dmmizm*te&M&MZT*mw&&*f&iznM?zz: 
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3 >-2--f ;!/);* 3MUb^U i?> 



4-[<5,6->?* h + >>-W>^/»-2-<;W^^;Pt;^U > J > 1.00g(3.46inmol) 
«rN,N-^^^3^;PAT5 H(DMF) lOrallZ^U h Ux^75 > 
0.96ral(6.92mmol)t2-^n^B>C^;l^i,3-^^V5 > 0.43mI(4.13mmol)5:iin^.fe o 

diL,fe 0 *"^M*^fP^b^-hU^A7K^50mlX2^Ti5fe^L. $£gjs(MgS0 4 ) 

ttjft ; ^s-iaet:. 

'H-NMRteOOMz.CDCy ; <5 (ppm) 1.27-1.56(4H,m), 1.64-1. 78(2H,mX 
1.91(lH,dddJ=4H2,J=8H2j=13.6Hz),2.09(lH > ddtJ=2.8HzJ=5.6HzJ=11.6Hz). 
2.58(2H,d,J=4.4HzX 2.67-2.75(2H,m). 3.02(lH,bdt,J=3.2Hz,J=7.2HzX 
3.24(lH,ddJ=8HzJ=17.6HzX 3.84-4.00(4H,m). 3.91(3H,sX 3.97(3H,sX 
5.02(lH,t,J=4.4HzX 6.86(lH.sX 7.17(lH,s). 
ESI-MS : m/z = 376(M+H*X 

2 H3->7y^>yji/H-f(5.6--;^ s=^>-w >yy »-2— f 



o 




o 



CN 
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4- [ (5. 6-^^ h+^-i-f » -2-OH ^^tr^ g 

0. 60g(2.07mmol)£l. 2-^dox^> lOmlfcigflSU 3->T/^>XT;io? 
t: K 0. 30ml (2. 29mmol) &1SlZ.1t. S *>\zmWt 0. 18ml (3. 16mmol) LbV 7± b 
*z/fcm{£ftVm?' b U S>A 0. 66g(3. llmmol) &llPx^lwT3^«ij$Ufe. 
B*X^;HHtal SriJO*., &fU0m± h U ^ATkigiK 60ml izmamtl- b U ^A 
*^ 60ml fcT8fc# Ufc„ ftift (MgSOJ *&EEiii|8 LTf# £ tl/t3^«g^ > U 

m \zx&mi>. mm*^ jun&tmitetM. 84g£#&. oks£ ; 

•H-NMR (400Mz:CDCl3) a : 1.29-1.41 (2am), 1.47-1.58 (1H. m). 1.60-1.78 
(3ft m). 1.88-2.05 (3H.m). 2.67-2.74 (2am). 2.80-2.89 (2Rm), 3.25 (1H. 
d<W=8Hz, J=17.6Hz), 3.51 (2Rs). 3.91 (3a s). 3.96 (3Rs). 6.86 (lH.s). 
7.17 (IRs), 7.39-7.50 URm). 7.52-7.70 (3Rm). 
ESI-MS : m/z = 405 (M+ff). 

#^fl?13 4-[(5.6-y* h^-W »-2— f Jl/1 ^fjP-H2-tf3 »J 



^ ; 62%> 

'H-NMR (400Mz:CDCl,) 5 : 1.29-1.58 (3H.m). 1.64-1.70 (lH.m). 1.72-1.79 
(lRm), 1. 80-1.96 (2H.in). 2.04-2.13 (2H,m), 2. 67-2.75 (2H.m). 2.88-2.96 
(2am), 3.24 (1H. dd. J=8Hz. J=17. 6Hz). 3.65 (2Hs), 3.91 (3Rs), 3.96 (3Rs). 
6.86 (1H.S). 7.14-7.17 (lH.m). 7.17 (1H. s), 7.43 (1H. d. J=8Hz). 7.65 (1H. 
dd. J=2Hz. J=7. 6Hz) . 8.54-8.58 (lH.m). 
ESI-MS : m/z = 381 (M+H*). 



o 
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##084 1- f2- lt-^;l/^7xrjk>'J -4- 

OTBDPS 

H 3 C0 
H3CO 

#%M2 t^t3tT, ^ft&*<;P#©gSjgte^£#&o (JR^ ; 94*) 
'H-NMR (400Mz:CDCls) 5 : 1.00-1.10 (lftm). 1. II (9ft s). 1. 20-1.28 (ia m) . 
1.32-1.46 (lH.m), 1.48-1.55 (lftm). 1. 55-1. 63 <2ftm). 1.79-1.88 (3H,m), 
2. 62-2. 71 (4H. m) . 3. 20 (1H. dd, J=8Hz. J=17. 6Hz) , 3. 32 (2H, s) , 3. 91 (3H. s) . 
3.96 (3ft s). 4 94 (2ft s). 6.85 (Ills), 7.17 (1H, s), 7.18-7.46 (9ftm), 
7.65-7. 73 (5ft m). 

#^#15 4-T(5.6-y* m^>-l— f ><yy »-2-^JH*^;W-(2-fc: HD^> 

OH 

H3C0 

HgCO 

0. 10g(0. 15mmol) SrTHF 5mlfcJgfl¥U fh7-n-^JH> ; &^^A7D7'f K 
0. 23ml (0. 23mnol) <&Jnx.fe, £!&KT45#M«#L;fc«, MJE8I8U *#e>*l 

*ftS![U ^ISfe^--r;W0^^^22mg*t#fe. (iR^ ; 353) 
'H-NMR (400Mz:CDClj) <5 : 1.20-1.35 (4H.ni). 1. 55-1. 68 (lftm), 1.70-1.79 
(2ft m). 1. 86-1. 95 (lH.m). 2.03-2.13 (2ft m). 2.63-2. 72 <2H,m), 2.91-3.00 
(2ft m) , 3. 23 (1ft dd. J=8Hz. J=17. 6Hz) . 3. 59 (2H. s) . 3. 90 (3H. s) . 3. 96 (3H. s) . 
4.60 (2H. s). 6.84 (Ills). 7.16 (1ft s). 7.19-7.37 (4H.m). 
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ES1-MS : m/z = 410 (M+H*). 

P^m 1- [2- [iz^jj/gZ^^ikkli jk±±k) *^JU^>yJH -4- 
K5. 6-y* h^->-2-7J^n- i-f >3V »-2--f M *5^bWJ3?> 



5 Tf»stifc4-[ (5. 6-^* h*z/-i-^ >y; » -i-^m *^)v-\- 
(2-t kd*5/^^k>j;;h h^u e?>*^, ###12 t^cut, #m 

'H-NMR (400Mz:CDCl3> 5 : 0.95-1.20 (2am), 1.47-1.65 (4H.m). 1.75-1.86 
(2a m). 1.90-2.01 {lH.m). 2. 55-2. 65 (2am), 3.19-3.34 (lam). 3.24 
(lad. J=4 8Hz). 3.29 (2a s), 3.91 (3a s). 3.97 (3a s), 4.92 (2a s). 6.82 
(1H.S), 7.13-7.47 (9am), 7.20 (ias), 7.63-7.72 (5H.m). 

#^•08 7 i-^>^jW4-ffrs. 6-^-(i-ynbr;i,^y)i- i--r>^y >i-2- 



3-(3,4-^t Ha^^7oi-;W ^Dm- h 19. 8g(0. lOmol) £ 
DMF 200ml£jgfl¥U Kg?* »J C?A33. 4g (0. 24mol) k. l-7u fc^a-^-f K 
23.6ml (0. 24mol)«rUP^.fc. \WX:\ZTmmmWLti&. MU2i~e&ftl^ Bftg 
X3^800ml£lHJA, ISfti^'ft^hU^A7K^800inlx3l3Ti5fe^Ufe o 
(MgS0<) ttjEEMl UT^e.n&SS*^'J*^7A^D7^77>f- 

fc. OK*£ ; 58%) 

±B*-f/M5.6g (58. lmol) £THF l00mlK:»fl¥U lN*KffrJ- h'J tfATkig 



OTBDPS 
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momizuaz. mmmtmrnisfz* ^WL^xm^ft^u&^L, 7jc5oomi 

SSLfc^ ^x^500ml^T}fitBb, ffiQm4t+ h l J ^A7jc^500ml tt 
ifc^Lfc. Sfc^fflgSO^ ^BEiSfSbT^e.nfc^&^X^/n-^-y- 
>7&>6fS*£HbT, e&*§ill3. 2g£#fc„ OK*P ; 89S) 

_tffi*gH13.2g (51.9mol)£^>-tf>200mHc:igfl¥U mttt-)}' 
15. lml (0. 207mol) £flH*.. 3B#r^Ol^51StEbfeo £ia£T&#Lfc«#ffii6l6L 

mzntzmm&i 2-s^anx*>5oomnc:j§fl¥u mt7)v~i-v& 

8. 30g (62. 2mmol) *MtlTz. (TCfc-niSWJfttLfcfU Sfc*500ml£fln*.. ir^ 

fcSSfDi£fc^HJ?A*^i£500inl CT^^Ufc, ttttOlgSOi)^ MJEiRfl&b 
T»e,n^:3i^^^^/-^^S^LT> Bfi»l&5. 70g*»fc. OK*; 
44X) 

±Ei§a5.00g (20. lmmol)&THF SMCilffU 1-^ > v^-4-*JI/ 5 Jl' tf ^ 
U >>>5. 73g(28. 2mmol) <Z)THF 20ml^£28S:^ h U h*'> K 

4. 27g(22. 2mmol)<£THF lOml^^tn^fe. ^iBl::T3P#|l.18l#b*:l^ 
^;H00ml^ilDA> &fn&te^MJ^A*^£300mlx2trT&#LJfc o 

(Mgso 4 ) ^, mmmm bt^e. n^sim zmm^?- jk/n-^t* > a> e, isss a u 

T, ®.n&&m&%. 53g£*##:. OK*; 63*) 
FAB-MS : m/z = 434 (M+H + ). 
Jti2igJIr3. 00g(6. 92mmol) £THF 70ml \zmMV, iOXA^v^A^mO. 3g£3iP 

\zxmmv. mn*-< fraymmit&mz 20g##;t., o« ; 73 x> 

'H-NMR (400Mz:CDCl3) 6 : 1.04 (3H. t. 1=7. 2Hz) . 1.07 (3H. t. J=7. 2Hz), 
1.24-1.45 (3H.m), 1.45-1.57 (lH,m), 1.64-1.77 (2H,m). 1.80-1.95 (5H,m). 
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1.95-2.07 (2H.m), 2. 63-2.72 (2H.m). 2.88-2.97 (2&m). 3.20 
(lftdd. J=8Hz. J=17.2flz), 3.54 (2H.s), 3.97 (2H, t. J=6. 8Hz) , 4.03 
<2H. t. J=6.8Hz). 6.82 (lfts), 7.15 (1H. S ). 7.15-7.38 {5H.ni). 
FAB-MS : m/z = 436 (M+H*). 



0.20g(0.49ramo0*T- h7tK077 >(THF) lOmHC^U -78'C fc#3J|£, 
l.OM-U^^A • t*X(hy*^;l^>U;WX5 H/THF»« 0.59ral(0.59mmol)£ 
SAl/fc. 45^1^^T-78 , C*^-20 , C^T , #iaL7t^ TOE-78'Cfc?&ajlU 
N-7;^0^>-fef>X;Uj|s>-r5 F 0.23g(0.73mmol)©THF2mtfg^£&AU*:. 

wm&*<i frftwmmit&'fovj&ffift o.i2 B ^#^c ; 57%) 
^n$r#&(3«t ommmz u / — jiy^ v y d bf jpx— <r)ifr 

; 195-1981C. 

I H-NMR(400Mz,CDCl J ) ; 6 (ppm) 1.47(3H,t,J=7.2Hz). 1.52(3H.tJ=7.2HzX 1.70- 
1.78(lH,m), 1.86-1.96(2H,m). 2.00-2.23(4H,m). 2.56-2.74(2H,mX 



o 
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3;16(lH,dd,J=9.2HzJ=17.2Hz).3.28(lH,ddJ=17.2H2,J=21.6Hz). 
3.43<2H,dd,J=12HzJ=20HzX 4.10(2H,qJ=7.2HzX 4.12(2H,sX 4.18(2H.q,J=7.2HzX 
6.77(lH,s), 7.12(lH,sX 7.40-7.50(3H,mX 7.55-7.65(2H,raX 12.32(lH,bs). 
ESI-MS : m/z = 426CM+H*). 

^mm2 i-^>>?jp-4-r(5.6-y^ K^>-2-7;ua-p-w >#v »-2— ov\ 



mmm 1 timnicbT, gsms*^ ju«®*»ffr&«£»;fc. mm : 84%) 

^-NMRGOOMz.CDCy ; 6 (ppra) 1.14-1.30(2H,mX 1.50-1.63(lH,mX 1.89- 
2.07(3H,roX 2.10-2.20(lH,mX 2.83(lH,bd,J=llHzX 3.00(lH,bd,J=llHzX 
3.10(lH,dd,J=17.5Hz,J=23.5HzX 3.40(lH,dd,J=llHzJ=17.5HzX 3.49(2H,s). 
3.90(3H,sX 3.98(3H,sX 6.83(lH,sX 7.17(lH,s), 7.20-7.32(5H,mX 
ESI-MS : m/z = 384(M+H*X 

$ZlfaM3 !-^>>?;U-4-C2-[(5.6->?^ h*zs-2-7 Jl^D-W »-2-f 



, H-NMR(270Mz,CDCl 3 ) ; 6 (ppm) 1.14-1.48(5H,mX 1.55-2.12(6H,mX 2.82- 

2.94(2H,mX 3.21(2H,bsX 3.49(2H,sX 3.91(3H,sX 3.98(3H,sX 6.84(lH,sX 7.20(lH.s). 

7.22-7.34(5H,ra). 

ESI-MS : m/z = 412(M+H*X 

^860114 4-C(5,6-^^ h*is-2-7 )V^rU-l-^ J »-2~< M*?-)\,-\-{%- 




O 




34 



WO 00/51985 



PCT/JP00/01232 



o 



F 




62%) 

; 213-215*0. 

, H-NMR(400Mz,CDCl 3 ) ; 6 (ppm) 1.76-1.82(lH.m). 1.88-1.97(2H.mX 2.06- 
2.24(4H,mX 2.62-2.78(2H,mX 3.19(lH,dd,J=9.2HzJ=17.2HzX 
3.31(lH,dd J J=17.2Hz,J=21.6Hz) l 3.45(2H,dd,J=12.8HzJ=18.8HzX 3.91(3H,sX 
3.98(3H t sX 4.14(2H,dJ=4Hz). 6.75(lH,s), 7.12-7.20(lH,m). 7.14(lH,sX 7.36- 
7.54(3H,mX 12.43(lH,bs). 
ESI-MS : m/z = 416(M+H*X 

^^J5 4-C(5.6-5^^ h^->-2-7;l/^-D-l-^f S »-2— f M^)V-\-{Z- 



67%) 




35 



WO 00/51985 



PCT/JPOO/01232 



life* ; 219-221'C(5H¥X 

, H-NMR(400Mz.CDCl 3 ) ; 6 (ppm) 1.72-1.80(lH,m), 1.86-1 .98(2H,ni). 2.00- 
2.24(4H,mX 2.40(3H,s). 2.54-2.74(2H,mX 3.14-3.50<4H,mX 3.91(3H.sX 3.98(3H.s). 
4.09(2H,bsX 6.81(lH,sX 7.14(lH.sX 7.23-7.40(4H,raX 12.28(lH,bs). 
ESI-MS : m/z = 412(M+H + ). 

l-'>fr P^ ->Jl^^Jl^4-r(5,6->** K^>-2-7Jl^-g-W >^ 



57%) 

<3B1 ^BH - 

UB* ; 215-225'C (#£?). 

'H-NMRteOOMz.CDsOD) ; <5 (ppm) 0.99-1.10(2H,mX 1.20-1.28(lH,m). 1.28- 
1.42(2H,mX 1.60-1.90(9H,mX 1.92-2.22(4H,mX 2.90-3.00{4H,mX 
3.28(lH,ddJ=17.2Hz,J=22.4HzX3.41(lH,ddJ=11.6Hz,J=17.2Hz), 
3.54(2H,bd,J=12HzX 3.86(3H,sX 3.95(3H,sX 7.07(lH,s), 7.18(lH,sX 
ESI-MS : m/z = 404(M+H*X 

4-[(5.6-S>^ K^'>-2-7Jt/^-D-W >*V ^zgzdliklii±ikzlz 



o 




O 
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M& ; 143-145^. 

'H-NMR(400Mz,CDCl3) ; <5 (ppm) 1.75-2.25(7H,m). 2.76-2.92(2H,m). 3.11(2H,bsX 
3.18-3.40(2H,mX 3.68(2H,t J=12HzX 3.58-4.05(4H,m). 3.92(3H,s). 3.99(3H.sX 
5.59(lH,t J=4HzX 6.83(lH,sX 7.17(lH,sX 12.54(lH,bs). 
ESI-MS : m/z = 394(M+H + ). 

m&ms iK4-^>^j^^y^>> ? ;b)-4-r(5.6->?^h^->-2-7;b^-o-i- 



1 H-NMR(270Mz.CDCl 3 ) ; <5 (ppm) 1.32-1.52(2H t m). 1.56-1. 80(4H,mX 1.90- 
2.10(3H,mX 2.86(2H,bdJ=11.7HzX 3.25(lH,d,J=3.2HzX 3.31(lH,s). 3.45(2H,sX 



7.46(8H,m). 

ESI-MS : m/z = 504(M+H*). 

^6S0H9 l-(3->7y^>>?;M-4-f(5. 6->?* h±yz2zZik±gzlz±>^ 



o 




3.91(3H,s). 3.98(3H,sX 5.05(2H,s), 6.83(lH,s). 6.91(lH,s). 6.94(lH,sX 7.18- 
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O 



CN 




^ // -HCI 



1- (3-v7y^>^;W -4- [ (5, v-1— T >^ 
©^Slb^ GSI8S#) (ft* ; 16S0 

g&A: 139-141t:. 

l H-NMR MOOMzrCDClj) 6 : 1.60-2. 28 (7H,m), 2. 65-2. 83 (2H.m). 3.14-3.52 
(4H.m), 3.91 {3H, s). 3.98 (3H. s). 4.19 (2H.bs). 6.82 (lH,s), 7.15 (lH.s). 
7.62 (1H, t, J=7. 6Hz) , 7.75 (1H, t. J=7. 6Hz). 7.85 (lH.s) , 8.28 OH. d, J=8Hz), 
12.62 (lftbs). 
ESI-MS : m/z = 423 (M+H*) . 

^ffiflil 0 4- [(5. 6-i^^ h*z/-2-7)\,*u-\-^ yyy »-2-fJUl 
-1- (2-^3 U )V) bf^ 'J : 2 MfflHft 



mmm *mz a mm 34%) 

St*: 1 77- 180*0. 

'H-NMR MOOMzrCDCl,) 6 : 1. 75-2. 20 (6H, m). 3. 17-3. 42 (7H, in). 3. 92 (3H. s). 



o 
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3.99 (3Rs), 4.90 (2ft bs). 6.83 Ufts). 7.18 (1H, s), 7.91 (lft bs). 8.45 
(lftbs). 8.70-8.78 tlftm), 9.12 (lftbs). mmw? ri h^ZmmZftT) 
ESI-MS : m/z - 399 (M+H*). 

^flfiftU 1 4- [(5. h*i/-2-7)l*n-l-^>#yy)-2-'<)],] 

-l- (3-- h u^vm h^u >?> . mmm 



3* ; 80*) 

Sll*: 161-162'C. 

'H-NMR (400Mz:CDCl s ) 6 : 1.74-2.02 (4ft m). 2.05-2. 26 (3ft m), 2.76-2.94 
(2ft m). 3. 16-3.38 (2ft m). 3.43-3.56 (2ft m), 3.91 (3ft s). 3.98 (3ft s). 4.33 
(2ft bs). 6. 82 (1ft s), 7. 14 (1H. s). 7. 70 (1ft t. /=8Hz). 8. 30 OH, t. >7. 6Hz). 

8.40-8.53 (2H.m), 12.61 (1H, bs). 

ESI-MS : m/z = 443 (M+H*) . 

- ^*6M i 2 i-o>?;u-4-[(5-^ h^^-2-7;u^n-i--f >^yy »-2-r ji/u 



^ ; 33%) 




o 
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194-195*0. 

'H-NMR {400Kz:CDCla) 6 : 1.63-2.23 (7ft m), 2.56-2.74 (2ft m), 3.21 (Ift dd, 
J=9. 2Hz, J=17. 2flz) . 3. 34 (lit dd. J=17. 2Hz. J=2i. 6Hz) . 3. 37-3. 48 (2ft m) . 3. 90 
(3H, s), 4.12 (2ftbs), 6.83 (1H, s). 6.94 Oft dd, J=2Hz, J=8. 4Hz). 7.42-7.47 
(3ft m), 7.57-7.64 (2ftm). 7. 69 (lft d. J=8. 4Hz) . 12.34 (lftbs). 
ESI-MS : jd/z = 368 (M+HT 

ifefiSflm 3 i-^>^;u-4-[(2-7;V^-p-w »-2-r;ui^^Ji/H^'j 



mmmi tmmzvx. mitt* <aifti#) (iR 

i$s ; 57X) 

Hk£: 187-1 89*0. 

'H-NMR (400Mz:CDCl s ) 6 : 1.72-2. 23 (7ft m). 2. 57-2.74 (2H. m) . 3.27 Uft dd. 
J=9. 2Hz. J=17. 2Hz) . 3. 40 (1H, dd. J=17. 2Hz. J=21. 6Hz) , 3. 37-3. 49 (2H. m) , 4. 13 
(2H.d. J=4.4Hz), 7.38-7.50 <5H,m). 7.58-7.64 (2H.ni). 7.67 (1H. t. 
J=7. 6Hz).7. 76 (1H. d. J=7. 2Hz). 12.37 (lftbs). 
ESI-MS : m/z = 338 (M+H*). 

EMM 1 4 l-^>^;U-4-(3-f (5. 6-S?* h^^-2-^J^n- W >#V » - 



o 




N 



•HCI 



o 
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194-195TC. 

'H-NMR (400Mz:CDCl 3 ),<5 : 1.30-1.53 (6H.nO. 1.66-1.88 (3am). 1.89-2.05 
(3H.m), 2.55-2.70 (2ft m). 3.24 (2H. d. J=15. 6Hz) . 3.40-3.52 (2am). 3.91 
(3H. s) . 3. 99 (3H. s) . 4. 17 (2R bs) . 6. 86 (1R s) . 7. 18 (IE s) . 7. 44 (3H, bs) . 
7.61 (2H. bs), 11.90 (lftbs). 
ESI-MS : m/z = 426 (M+HV 

5 4-f(5. 6-:^* N^->-2--7J^a-W>^/»-2-^;^ gj^jkz 
l-(4-fc KD»^>s?;H H^ ijy> : 



1- (4-^>^;W^->^>>?;W -4- { (5, 6->>* b*-zs-2-y)l*u-l-'C 
/»-2--f M*^)V¥^)i?> mmm%) 41mg(0. 08lmmol) £THF 4ml{C^ 

'H-NMR (400Mz:CDCl 3 ) 6 : 1. 70-2. 25 (8H. m). . 2. 65-2. 88 (2H. m) . 3. 18-3. 48 
(4H.m). 3.89 (3H. s). 3.97 (3H. s). 4.05 <2H.bs), 6.85 (IRbs), 6.94 (2H.bs). 
7.13 (1H, s). 7.35 (2ft bs). 10.66 (lH.bs). 
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ESI-MS : m/z = 414 (M+H f ). 

6 4- [(5.6-^* hS-i/^-? )V*U-\-<< ; y)-2-4 )V\ 
1- (2-b HD^ ^^fJK>^) bf^'J y> ; MMM 



ft* mm 1 64«) 

■H-NMR (400Mz:CDCl 3 ) <5 : 1.70-2. 03 (5ft m). 2.05-2.28 (3H,m). 2.93-3.15 
(2ft m). 3.20-3.36 (2H. m) , 3. 55-3.70 (2ft m). 3.90 (3a s). 3.98 (3H. s). 4.42 
(2ft bs). 4.86 (2ft bs). 6. 85 (1ft s). 7.13 (1H. s), 7.30-7.45 (3ft m), 

7.45-7.60 (lH.m). (IKD^n h >««tfg£*vr) 

ESI-MS : m/z = 428 (M+H + ) . 

liiil 1-^>^;W4- [ [ [5. 6-^- □ 1 -2-7Jl^a-l-r 



7 T#e>tifei-^>^;w4- [ [ [5, 6-v- d-yn tvu^v) ] - 1— r > 



OH 




O 
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•H-NMR (400Mz:CDClj) <5 : 1.04 (3ft t. J=7. 2Hz) , 1.07 (3ft t,J=7. 2Hz), 
1. 70-2. 23 (I3ft m) . 3. 10-3. 35 (2H, m) , 3. 38-3. 52 (2H. m) . 3. 96 (2H. t. J=6. 4Hz) , 
4.04 (2ft t,J=6.4Hz>, 4.15 (2H,bs). 6.77 (lfts), 7.12 (lfts). 7.45 (3fl,bs), 
7.60 (2ft bs), 12.09 (1ft bs). 
ESI-MS : m/z = 454 (M+H + ). 

4-[(5. 6-^;* h^->-2-^J^P-l--f » 



m ; 57*) 

203-208T; . 

'H-NMR (400Mz:CDCl 3 ) <5 : 1.74-2.00 (3ft m), 2. 00-2.26 (4ftm), 2.64-2.82 
(2ft m) . 3. 15-3. 25 (1ft m) , 3. 29 (1H. dd. J=16. 8Hz. J=38. 4Hz) , 3. 40-3. 54 
(2ft m) , 3.90 (3ft s), 3.98 (3ft s), 4.22 (2H. s), 6.82 (lft s), 7.12-7.18 
(2ft m) , 7. 26-7. 32 (lft m) , 7. 46 (1H. bdd, J=6. 4Hz. J=13. 6Hz) . 7. 92 ' 
(lft bt. J=6.4Hz). 12.42 (1H, bs). 
ESI-MS : m/z = 416 (M+H*) . 

^ffiSft|19 4- f (5. 6-^^ h^^-2-y)lvtu-l-^>^y»-2—C)l] 
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m : 53S) 

mM: 215-220'C (jffi) . 

'H-NMR (400M2 :CDC1,) 6 : 1. 70-1. 98 (3H, m) . 2. 04-2. 26 (4H. m) . 2. 58-2. 74 

(2H.ni), 3. 14-3. 24 (lft m). 3.29 (1H. dd. J=17. 2Hz. J=38. 4Hz) . 3.37-3.50 

(2ft m), 8. 91 .(3ft s). 3.98 (3H. s). 4.11 (2H. s). 6.82 (lUs). 7.10-7.17 

(3E m), 7.64-7.72 (2am), 12.34 (lftbs). 
ESI-MS : m/z = 416 (M+H + ). 

In vitroT-fe^;U3 U >X7.-?" 5 — lllfi^/R 
1) 
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1} ; Ellman.G.L., Courtney, K.D., Andres, V.and Featherstone, R.M., (1961), 
Biochem.PharniacoL, 7, 88~95. 

3) mm 
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i . TiB5£ (i) -gmtr^ g *j>mmw7 vim^h < a^on 

R 1 -H^N— R 2 ( I ) 
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n tt 1 b 4 (DS^^^-T ; 
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>fkC 1 _ B 7;^S, •>7yc 1 . 6 7;^s, 
Aoy>ftc 1 . 4 7J^+s/i < tfn^^c,.^^*^, ->tvc,_ 6 

att-€-n-6no3E*itti?&:iriL5©sE»**-r, ) ^sn-sss^-r. 

2. R 1 *)^ 



3. R 2 #5£ 




o 
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n&m i um<D 4 -e&bwj s?>»a9#7 >y ft*fc v < ittvmw^mzpr 

4 . MAj^St 



6 . is a** t: u 3 m^js 3 mm<D 4 - g& »j 5? 7 y 

8 . 4 - m& \d ^ u s> >mm& ? v <t&& 
(2) i-^>^-4-[(5 t 6->>* h^^-2-7;u^-p-i-i- >yy »-2— r;n tr 
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(3) l-^>^-4-[2-[(5, 6-s?y b^>~2-y)V^ru-i-^>yy»-2~^M 

(4) 4- [ (5. 6->>;* h^rS^-^l^P-W >^y »-2--f /H *^;l>-l- (3-7 

(5) 4-[(5, 6-;x;* N^>--2-7;^p-i— r>^y »-2-<;H^^;wi-(3-^ 

(6) n>\^->;p^^;p-4- [ (5. 6-^y K^-i-^M-n-i-f 
» -2-< ;H y tf ^ U > . 

(7) 4- [{5. b*>--2-:7JM-n-l-- r » -2-< ;H pWWl- (1. 3- 

(8) l-{4-^>^;l/^'>^>^;W-4-[{5, 6->>y h^->-2-7;U*D-W > 

*V » -2--r ;n y t?^ u v >, 

(9) 3-(l-^>>?;Uhf^U> 5 >-4-^;W-2-7;^n-l-(2, 3,4.5-^N^t H 

p-iH-i-^>XT-^f>-8-f m -\-yunj >. 

(10) 3- (l-^>v?;U tf^U v?>-4--r ;u)-2, 2-i?7)l>*u-\- (2. 3. 4, h ^ 
h Kd-lH-l-^OXT-tf tf>-8-<;i/)-l-yp/W >. 

(11) 5. KP-3-{l-7;P^-D-2-[l-(>'i-;uy^ > >l/)-4-tf^'J>7-;W 
X^;H-6H-fc!PP [4. 5-f]-l ( 2-^>X-T V*tt*S-)V-&-*>, 

(12) Hp-3-11. i-f/7;u^-p-2-[i-(7oi^;uy^;w-4-tf^u>f 

~M -6H-h!P p [4. 5-1] -1. 2-^>X-T V sT^IJV— J^-6-tf*>, 

(13) 1- (2-y 5 1 ;P-6-^>V r ^T < />J ;U) -3- [1- (7 u ^ 

~M-i,-y)],*u-\-zfurtj > 

(14) l- (2-y 5 1 ;h6-^>^7 > /ij ;w -3- [l- (7a:-;py 5=-;W -4-tf^ u ^ 
-2. 2-^7MD-i-^a/ty >a>ssfcmfc--*re&sifif:&s i terno 
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testis ©zkfa&io 

i o . u >x*«— tr 9 mmomm. 

-4-[(5. h^czs-x-oyj »-2— r;w *^;i/tf^u^>£i&<) 
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